Ligand-mediated activation of the cAMP-responsive guanine nucleotide exchange factor Epac.
Epac is a cAMP-dependent exchange factor for the small GTP-binding protein Rap. The activity of Epac is inhibited by a direct interaction between the C-terminal helical part of the cAMP-binding domain, called the lid, and the catalytic region, which is released after binding of cAMP. Herein, we show that the activation properties are very sensitive to modifications of the cyclic nucleotide. Some analogues are inhibitory and others are stimulatory; some are characterized by a much higher activation potential than normal cAMP. Mutational analysis of Epac allows insights into a network of interactions between the cyclic nucleotides and Epac. Mutations in the lid region are able to amplify or to attenuate selectively the activation potency of cAMP analogues. The properties of cAMP analogues previously used for the activation of the cAMP responsive protein kinase A and of 8-(4-chlorophenylthio)-2'-O-methyladenosine-3',5'-cyclicmonophosphate, an analogue highly selective for activation of Epac were investigated in detail.